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Abstract 



PROBLEM TO BE SOLVED: To obtain the subject gene for producing &beta -N- 
acetylgalactosaminidase having high specificity to N-acetyl-&beta -galactosaminidase bond, and 
useful for elucidation of the structure of a sugar chain and biological activities thereof by a genetic 
engineering technique. 

SOLUTION: The subject gene is an isolated DNA including a nucleotide sequence encoding a 
polypeptide capable of separating N-acetyl-D galactosamine present in the nonreducing terminal of 
a sugar chain and bound by &beta -glucoside bond but not separating N acetyl D glucosamine at the 
nonreducing terminal and bound by the &beta -glucoside bond, and having &beta -N- 
acetylgalactosaminidase activities (or functionally same activities as them). The gene is obtained bv 
culturing Bacillus sp. AT 173-1 (PERM P-15390) strain, isolating the &beta -N- 
acetylgalactosaminidase firom the culturing liquid, determining the N-terminal amino acid sequence 
of the separated &beta -N-acetylgalactosaminidase, synthesizing a primer, etc., for a PGR method 
and cloning the subject gene. 

Data supplied from the esp@cenet database - 12 



r 



r 



(l9)R*Bi|$|lF/t (JP) 



(12) i3t IS 4^ 1^ ^ fg (A) 



1-89574 

(43)i>MB ^SE11¥(1999)4^6B 



(5l)lnt.a." 
C 1 2N 15/09 
1/21 
9/24 

// (C 1 2N 15/09 
C12R 1:07) 



ZNA 



ZNA 



F 1 

C12N 15/00 2NAA 
1/21 
9/24 



m^m^ 8S««o»l3 OL 16 M) S«^MJrK< 



(21)aiH»*l ItlBVfl- 252441 


(71)BKA 


390014889 








(22)«B Wi& 9 ^ (1997) 9 ,1 17 B 


















ttateAB*^tfl;^^j5gfT0D r^tffc^Vol. 09 N 




Aj«iift#FiP«siisttwmwr 5-10-36 


o. 7j {Z^g 










flsem^eiP^ft'Bmw 5 mm 




(72) ^mm 


m\is ifit 






:*:ftt«?o>:BaT»lIJBHE l -28 A18-308 




(74)fW.A 











(57) im')] 
^^7 -7- H5-^iS-f 



i-»;-s--~.y-Hf 
A y u- .^-7- I'ps 

(-J: ')ff5^K}ft 




BNSDCXJID; <JP 41 108957«A J> 



BEST AVAILABLE COPM 2 ) 



- s 9 5 7 4 



') ni. KJS^L./^N-"7'-t-7-'l.-l.)-;^'vJ' >'*: 
A., 

[ J< Jia: 2 ] HU Jfi.iv '.J '^.r ^ -:7.;^ ( Baci 1 1 ii 

[f?f^Tfl3 ] lii|id*am^"'<> V.Xs|.. (Bacillus sp.)A 
T173-1 (KKKM l'-15:-5^K)) -Cj'>/5. , ffi^KJH 2 (cSiiaWDNA ., 

//^(Csi!+!ci'.)l)\A... 

./ im:mfj^'K:k . mm. Afzumn^ii^zT^y mwi^A 

l-^A , ^j^'J/J N 7'-t ^H. /jy 7 V S --y— -t'ii 
r+l^-ft-r^. ^T'jfi/^ - N - •T'-t-T-'l. 9 V S -y- 

A, 

^t fT={> , ifi^JH 1 - 1 ^-'H >-r/i/j»(-iii+!ci;')i)NA. 
I. > 1 ^ fzimmc) a y i^ .t-i- k/ax.:^ . 

0 - N -T-t-T-zL 5* h 'f 5 -^'—i:i^m^'-th i. 

[ ffr3?TH8 ] Pjil.vi|«v^)li.vij# D 2 \.zW&a^ a 9 

Hfiii?iJ'i-tIi--5.DNAi; .7. |> i; > y V. > )-:5;•^^t•Tt:•7^ -f 
•X \} y A .7: 1 n , :/j>r:> B K r -fc ^ il fj •? j? I- -y- S 

$ y— If > liiiiip'jtc |rij^c7.i i^tt 1- tli- '!> .it I J r^-r& F 
^O. 5iU^,.tl)NA, 

[ fS3< Jfl 10 3 m ^mmz a \. a - n - r ;i, 

V 1^ = y- ^km. * -r ^. ^ ;^ {i A' - N - T -t -t- 
. iS^xH9(;ii!+kco*Rl!S;Li)NA... 

(^'ifflllS^i-DNA.. 



' ■ tiffJ^JH 1 3 ] iif^KTR 1 2 tc=i!TJcc7)j!m'I!z;i!^*^J^S 

F 5 - r - -t'v^tt ^ l^i- S (i /3 -- N - T-b ^iW] 
y 9 F S y-^ t mitrnz laj ^c7)vStt Sr tr-!}- 2. -i^ U 
Y-^mi-f^lin.^'&i>;-9 /J - N - r-fe-^-U- 

//^7 7 v^ri:~y—^i^^^T\-i-z>ttzkif} - N - r-t 

^;U//-77 FH:;-5:-r-Hft««<Jgfl'J(cryM£7)iSttS:tr-t 
h '.J -T- F' . 

[ 0 0 0 ] 3 

[5£|^J(7.)JE-r■S^5N^:J^•W3 /i-N-T-t'-jvF 
;J7'5>:^ F-^fS-y— t: (U F, /S-CialN.AcasetB&Stl-r, 

<7)|)NA2r mv^^ li -Cal N Acas^^Vjlitt * ^th ;K 'J '<7 

-;-F<7)|^i2i:>7?2;(cl^-r&. 

[00023 

ivijj':)i?rmjtis*fliiL<«-!r^. ) iSrJ'i-^vj'swtsjj;/^ 
[0 003 3 m^mni'.mmizi± n -t-l-t-zf- - 

y 7 F 5 - F fe'i A-y/ll^iii-^. I k. I , •! ti $r «• W 
-r *r^.*{i. /3-N-T•t:-;v^'^^y^f S-r 
—t:>'7Fi)ffl$/rCi ZC^Mmiri. N -T-b-;-;F- /3 
-//-77 F-*;-5-F?,V^i7)^A>i-i:,-r, N-T-t-f-zl - 
--y/l3+;-S--Ft*'ift«:i7j-flti--&-. f;il'.>-C, C<7)/3 - 

li - /3 ■ :7 7 F-t^ 5 V-t^'i-^t /zli N - 7*-t^yl /J 

-y/ia^r s. ~ ]i^-^c')\.-i-mx'hi>MiA^"MX'$)-^ 

[0 004 3 Bi& . N - r - /3 - 7 F V S. -~ 
F'^ S-i^V* LT i?5 V ^^#^14 «: -h -r & /J -l^al NAcase 
/N'i'^Xsp. (Harillus sp. ) ATlTli-l (FKRM I'-1539 

1. iiXV^.\. Biodiem. 122.330-330 (mm ) ... i^'^S* 

r -t -t- it - - ^' 9 ]~ -'f $ - F" S-'C?) h 1 1 ■/j^ik'ik 

t^iin?^. yt->X. 7Xsp.AT]73-l[i]iiO,6'-C.al\A 
[00033 ' ^> v.Xsp.AT173-l->ri^S L'C 0 -V,ii\H:V.H 



BEST AVAJUBLE COPY 

(3) 



>V'i^'S//<t^$i-(.-;>. -?-ni<J>/., .Iti(^,i:/9-GalNAca 

'.'Hl::fli*'-.>/c „ /3 -Gal NAcasc*:' •7.7,,sp. AT 173-1 y/"'^ 
J. Biochcm. 122,330-3% (lOOTXCJS 

[ 0 0 0 6 ] L L . /9-GalNAcasc<:)»fc7 r.'7^i"»i2: 

^f^-;f.)t:». /j-<;alNA(:ase'i-r?-K-r-(J.j£fi;-f'*'.)-'i^- 

[0007} 

.-^^ ]'^m^m':>i)-'\,Z-i-Z,fzlst)^ /3-GalNAa-.sc$-diibi- 
&TH^f^1*'C'.t) -S. ' ^ > V Xsp. AT173-1^.) fi -(;a 1 NAcasejS 

/3 -Ca 1 NA<:as»ti?.)7' 5 ./ ^ tW^^^C Ifl o /-i^tC-^ w i: 

(C L o ^ (C /3 -(ia 1 NAcasejSfl;-^- * ffl t [i -Cal 
N.Vasc$.- r.^(i'j{::tr?>j(-5Ji3^-^-^;j fct$: ^^Pld^i"^ ^ .t 

[OOOR] Tt^^BJJfJBtKjtl. /3-GalNA.r.as.:vS 

^'^-r^-.i)\A5rt,im-rro > ... 4<?fi'!flio>j']^'.)Ufi^ 

(i, >l«'.)l)\A^fir^L'*Hm^ll)NAa't.|(J'r?-^. >- 1 (c.t)'S. V 4; 
1- ^-Wit-i-Z^ JsHiiitm-^rl^ z t izhi, ,. 

[ 0 0 0 9 ] 

- N - T+j-j-./i. ^i^'^z i-'f 5 -y—^>mm^\,zmo) 

'1: ^ti-^Pii $ ii/::r).vAT-;f=> -> t , -i f '.j f 
{i . Tii:ni')?Na;c5Kffil(- jp> A' - J'" 'J n Ff^& L N 
-T-t-7-/l. -l)-7:7 V?' F-9-5>l-jM&r^-U .S.A\ 
x:/l<Jra(-jf)^>/9 yj rJi- F^'iftlfjK 7^-t^/l. D 
-7';Ln-f $>(.j:jffiSff.t?+i-^-i.'>. l).W/t?fJi;.Sil-2. 1 

>-c, iilj=i!;K'.J^7 -7- F<i. /<> v.x 
( [kic i 11 as ) IKi- '!> ^fllij (C h .. 1 -.;'i':>!X'AtE®. 
t*{Ci5V^'". ll'jSi!$lliraii , ' V.^-sp. (h'KKri 1 Ins spJA 
T173-1 (KKK.M l'-153':)0)-C;t>'K.v 1 Of'.j^SitfltiSl-^il-^ 

•r. fiJe.i^ '.J 7* '^Fii. tmimti^m'^^^.z'^^oy 
■7* s ./B?RC''ii':^*-r -s. , 1 "^i^^mmmzi-iK-^'X . rp/ii! 

;K'J'^7 -T- F'li. fii!'yi|^;'.)fflil.ViJ1Sr;- 1 (.;ii!fj;i'.)T 5 ./BS 



«|jflT 1 1 -89574 

i:^'i]{cijv>T. i-^fzvm.mo:tT w 

- N - T-t 5/ F -9- 5 -i-'— t'i: ^mzWK'<y:> 
[0010] ] -'.>f)^te.®l^(Ci:5Ut , BuJEDNAi.!, i5ii 

[00 1 n \-:io-y%wmmzi^\.\x. iifjaDNAti. gd 

i^7t{Ji£Plf.);<7L. .^^F-/)>X'>it, -Mtmv^ 
^iifzy^ 7 V rff- Fgd^iJ^^-^A. ij^r>0 - N - 7*-t^/l- 
//■7 9 \-^y 5 att*r^i--S. i/::<.l/5r - N - T-t 
^-;F;&'=> '■/ F-t 5 -if'-- L'^zMsgfi^lcrnif f.)Vi51?HS-*-r 
^-.;K'J^7 -7-F?tr7- F-f ^. ^' Vii-VVWA'^it.^. 
[0012] 1 -iO-i%m^mzi},\^X . miJSDNAti. i5d 

'rmomn^ 2 (cSliwc'.).x y v fk^-ii $r*-r ^dn 

Ah.'C F '.J > >'.T. >-F^-;%f+ h-C-'N-f r-J^-W 

- N- r-t^/i //-?:^' F-y- = :-.r-^f vStt<•t^i• 
a ^ Ttii/^ - N - r-t 'I'/i ^'^y y F 5 -r—t't m.^ 

fi^(c|iil'^c^niqt4:2r^'^r-5.;KU'<7 -T-FSrn- F-f^J. ;i< y 
l-^f-Ffid5'JS-S-tf. 

[0013] it^-^'l^CJ; 0 . li:jwei)NA2rfYtrfflm;cl)NA;^>»' 
[0014] 1 r:><^^'iimmM{zt:A^X . widimi^^tmk 

a. mummzt-'A^x 0 ■ n - ^••t^n y/^;' f+;-5:- 
s -r--k:tmmmzm^'Cf.yim'k^-r^>&^\)'<r-:i- f- 

-r .?£*a-r •5. Sg. J J ^ •5> ^^^^ y 9 -X'h & ... 
[0015] 1 -jc^:>iimmzi:A^X. miYfi^mm 

t±, 'iSAn^.v^mm. $mmM. mvummirziiKikmrnx 

[001 6 1 *^BJJ{.; Jc^Hi'. BuJE'^^'.^-lcJ; OJBW 
-t;- s :-.y-Hf ?itt$.-tri--2. i 7t:ti /3 N 7*-t ^/i fS\7 

y v^=,-y--^i>mm^^zw^^<^yim?^M-^h-x^')^ 

)Vij=> 7 F-'^ 5 -r--t'^:tgW!Hfi^5l2|nlW.)i51*.2rW-^r«. 
[001 8 ] 

[ W^<^m%^<^mW\ A<^W^\'Zi-:> I ^'C. I /3 - N - r 

-t:-7VF7!7" v F-'f 5— 7'---t: ( /^-<".alN'Ac;ts«) j 

J. Birxhcin. 122. 330-33(-. (1077) jetKc7).t :j (C, WT 

C')/v'-(;al\A<:ase(i . M4fi^'.)^h3a.yL;7t5irt|i'.)N - T-t'-T-zt - 
y/-7 7 F-^J S.-FJ:.'if=rl-JjU'J<7f.WLT. N 7'-t^ 
)V:h'v y\-^f^> ^ifflSrS+i--!;-./?'. liSM^'.)?hia.;L:5Kirti;'.) 
.M -T-t-F/i. - - 7'/!. n-'f s ^ FIS &«;li^:wft^(-fr- 



RNsnnriD <.jp 4iioaoB7dA j > 



BEST AVAILABL^f )COPY 



1 1 - S 9 5 7 4 



[ 0 0 1 9 ] /3-(i:ilNA(:aseifirtSr ih'-iT&^ 'J'^r-?- V 
(i , H'^'.C''.) i3 -(ia 1 \A<.;ise<?)7*o.- /3 -<Ial NAcasevS 
tt2:tr-^-'S> lit* •) . T<.J.>Xm<^)fi -GalNAc.asc3'/^-^--& T S 

lis . (ttjn=l: J: r s y B?!i!iil'/i|*n:Si:S:$ix/S;K 'J ^7' 
^ 1- 1 a '!) . T:.f}:-MO'y $ -Ga 1 NAcase i; t T *! , 

>liUcRR*^?ii-5.L£'rC1i:tir^\ .^^!<7.Vi-(;alNA 

I o a 2 0 ] 4^ifl$ie*(;.^ii+.2. «ffl.fifefi^(c|nl'tT;c')r?i'tt$r 

jSfr^ 5r ^-0- ( ; L '/yv: > '3' . ^^c^^^iC)*' 'J '^T-^- 

[00 21 ] 7:^IZ±[: ^.<^i]i:£i'JJ-l°]¥c7)vgttSrtri-^ 
;}<• ^7--T- 1' i: L -C Ji . i l 1' n - l~ -=r h mUrFc^) 

t fzA' 'J '^■-'^^ Ht';?) •) , ;'/--.;'ia:??Srtr L=Sr^ ^ 
[00 2 23 .A^.ifi^t-m«^^ Jt?.«a.figfi^(-|nl'^<^)ifitt^ 

^ i-c7)>.sft J; 0 h^w^-mimi.^iin?^ . ^^^^ 
t^it >) ^^7 K{i , 'mr^izmmc-'mm^mt^iti^ 

'f 5- i 1 'ifs h , Vti h iifz -i-' \) ^ r ^ F i}^T;.fm!^^r^ 0 

[0023] f5ij,t{f . mmizHm^rimitj-i-h^:} 
N-*ii';i'<7 -J- Fi:ff* wfln-r/i c 1 j: o . ufi-jfors^ > 

^':«-'.)3£^I^lfit^^?-ti•&::>//tli.;^^i•S.. hi>^''ii. 
i mw-f -ft. >! t J: , 1 0') fi-fln L /c'<7"-t- V'Slt; >f-r 

[ 0 0 2 ■i ] mm^izw!';^o%7m/5:MtyA>-.Y-')^y-rv 



;K '^r-t- 1^' (cot ^Tt# /^.nx V •> a^fg/vSt:H(ci?5] ^■••t 

ti , 1 c7)lEi; , H (I'lX'J-l' y '^7'f - F <7J® i?rlL'f?-M'; 

[0 0 2 5] <lfjgD'J(C|5J#(7)vgtt'i-tri--&'ifJ'^ 
7"f- F{i, 5^:;*S-!i7);KU'<7'f- FiJOr = ./Kffi^'JCfcv » 
T1 i^j(.4l^(l*|(7J7*5 SJMAfdifJJjD 

$iif^r 5 ym&.n^^tz>:i^'.) ^y'f- „ 

ZCT)^ 'J <i-;K F(i . ^5M^f?fCJ5V^TJ51*lli'.)t5 

[0026] if^W\\c-)A-\i'^r^ F€: 3- Fi--2>.5f 7 
i--^ Fi5£^/iISrl^t?nNA{i, fzb 'LZCfy,Y. ')^y^-Vi-m 

m^-.5f::?l-5r^Flfid9iJ^trLi3'2.. =S;-lf>S:-'::>. ll^titC 

F>- ( BOS'.);? ^U.^-T-Fi'.)ffl^-t2:) *''Y#it-r^A^A.-C' 

[0028] 5mz;^x^^5^^^$rffl^•^T:5'>-'^ ?'S*r'^.i?: 

l-.-CfMiffl ^?irc rj F viiK mn^ivh m^X~hv^ 
*'ffiV w S . CO j; ') ^-ift^tcii , 3 - )^ $ 

v>^-.TSysgiqil^?il(;S:fl:r-^-i.'&r i:^-< . r? F> Sr^ 

\^^^ FBd5iJSrtj -^--S.i»f7i7{i. ^'sS-H'SfCJslJBi?.^ 

[ 0 0 2 9] ? i-Az . *5£'!flf'.)l)NAti, .IJii<5'.).4: ') 
fjgti<j(::|aj^i?)^1±'2r^i-^>^« y^7=^ Fl-3- Fi-^:.;? 
7 1. F fidfiJ^-^ODNAT-J) 0 

[ 0 0 3 0 ] ^s^fi^(cp:f«vp;i'+:*:W-r^.'-K'.j 

'<7ir- F^ :3- F-r^. 7 1' •'f-T- FHCViRi. .^^*iy.s'.)'t>- 
I.J F ^ 3 - F-^--2i 7 7 1- ^ FSd^J.t iffllriJH 
t?: L 'i%h. {ii-r-X. 'J '<7--7- y n - F' 

^ 7 U .-t-t- Fil.ViJ«r*-r'5.nNA> 7 'J X L 
^?r. }0''-:?y9-GalNAc.a'5cvStt^tri"^.i''J'^7=f- F* ::J- 
F- -r -2. l)NAA''4<5t" ^ i i I. -S. >: /-''.gl^^ -5 i i -5. . i 

, ivli t [nlf+. 2: M'^ h yCU t -1' V PE'''! * -h 'r ^. DNA 
(i. X^^i!i2i7)-t''.J ^7'^ F rJ— F-^-'I. 7 1-- ^T-^ Ffld^iJ 
(;.mo%rc|Slt^?il/v:I'i:Kixfir-fflf'')7'v v-arffji ''CI' 



Bmr AVAILABLE COPY 



[00 3 1 ) .i-JciDNA*-, mM/jm'Cisimiyrmzrm^^ 

Z>.. fl!ic?mNAc7:)(5i].t ry.^^^l'^y'^—iiXV^ 
7 7 U >r ^ b' <:V/^(f i^. ^ . I «7) J; fi (.- L T 'f >':> 

4... n-K^?iL^.;h'.;>'<7-J-K//?{:fl$nSJ:-5 

{ 0 0 3 2 1 a V . ' <> 7 Xs|.. AT173-Hf lb >kC'.)/J -<;a1 
ftJi. ''N^ \7 xsp. AT 17^ - 1 > LT V^T<$iu ji(4iJ!itlft 

[ 0 0 3 3 J <s>s.-r. ^^wv■^ \2i\\^ji5XT/.\. Biodi 

Pill. 122. 330-330 (V-yri) t.zt\lW:>'Hiti{z^ -.. T / <>- 5> .x 
SP.AT175 - H*2.-l.'^-:^l . <'/^^X\ 'loyitiikWj'hB-^ 
IN'Ac .:is.;-S.-^fi|;3-^.. 

[ 0 0 3 1] ffi«^'^il/.;/i;-(;alNA<:as.^iOK5t?.4;fi 
{/m^ />' -(la 1 \.\( ase* X I- "7 > j'm'itdZ J: T 5 ./ Rgftl 

o^nvE^iL^i... ::^'.):>3}3--{t-ffli-*T, iffiffiio-20T5yfifi 

[ 0 0 3 5] O) - :) ixn-':>ixl> KM^'>^ 5 y fikfid^'Ji') 
■tHffitim-^l >-C . ^^ -f +-•-> a > a;c;'.)f^V.><?.)7 

iialNAccis<;ji(7i7-r 7D — -■-> ^/'IVj,. 7 x -f "/ 'J .5^" -f Hf 

[ o 0 3 6 ] .i) K M^r 5 ymtitnommzm-st , 

■*r> -f 7' 'J r?' -f -L'-v -i > ffliOm— 7"i: L"C6'.)^c£ 
Ti- -J :f X ^' U Y^im L . L -C-^Ji)c-r^ - 
[00 37] b)M'> ■;7.Zsp..AT173-H*^?>^^Vi^I)NA*r3g^ 
•'ir>-ffi')RRfi^5$;-.:-:^'^^C}|-ifLL , Tij\i- ^.y)^^^^^^ 

(i(.";L-: Jj-s^L . rz"/iv^\K'm\^'H;'mzm^-y^ 
D > X > 7'u xc -/o ■■/ -7- 'f > y-tjVj ,. 

[ O 0 3 y ] (■) T'n ••/ r < > 7 .5 il./;:l)NA7 7 9' > 
> . l.ii!&l3K-t 'J U tJ--;- F7 n-7 t^')M'f 7 '.J 

I'-CH -^i . fvil/.tf. -If rm-fi)NA5-fttj'7 U'N^ 
r'/^- <+:'-> a >}7f^^S||'"C'-^'f n>.x >7'U>tr7'n 



1 1 - 8 Q 5 7 4 

•y ^ y ■f L . Ji^v Tcc: 2 1 > ^ tzmwm'i^. 7 < 'J > 

7 ^ /l-jixdi^fS IX h y ^ t ^ . 

lj£5}- U rf .7 ^ V h' ro- .'N -f :/ [) f i Xi'^DN 

A-rl^til fc, ^ 7' iJ r y:-^h vcy^f^ xicflj 

[ 0 0 3 9 J <1) t#.'.il7^^l)NA7 7 ^^.X >- h «r "ilg^twrfl 
)S]C)>/jjj£t::.t'..-C. 7'-7X= F'<^'.5'--fc/::(i7T-v- 
>i:o^^7 9 —iZti^^i-'iLtS . v'7.x S ]<^9 9 
->LTJi. fJ-il^LtipliciS, i>lii:i9. pliClW. pTVllSN ^• 
.!:'//.4i"-3a{cf!i;m SiU#^-./> . %M\.zZix^'Azm.i^^i\.h L 
0)X\.i:^£\.^^ 

[ 0 0 1 0 ] e)#m$4x 77 .X 5 h' sria+.ifflfliitw?5A-r 

y vy.^Yc')^.K\t. "v^^i^zmi^yyi'iti mt 

Ji', ^Molecular Cloniiis. A Laboratonv Mamial i T.Ma 
iiifil.is.'-.>^S. Cold Spriiis; H.Mrlx)r Lal)()ral<)ry(19S2) . p 
p. imzliM^^yyi^tC) «r ffl I- > -S. «! C J: i;; %m ^ iWf h . 
[0 04 1 ] f)'<.7.5'-'i-s-t:i-ff;miimf't<*rigsiN--2... 
ffiSc: , x y\)-:'^y y-i- ^< o - > l-t 5: JhS :J'- $ ^i- 
•S.7".:i'.i(c. 7 5> XS K'^^:5'-tO'«r+.->-'fiJffI-r-<c. ->tc 
.-t -:>-c . K^.K^i\.f:.m\y => 7:/- y V^M-fhm"A^.\^. 
f4:^S«i|LJ#^.. '<.y9-cLXv\\m^\m 

>|tim.^r7r:^4-r7n:i-^jl>Ji|Li#a, .t>^.V'(i. Ma7 
7:?'.X> b*-^-^.5>^'<^->{i. T> t:i' 'J>, 5-7' 

4 7 3 iy\' \) i\ - fi - [) y/-:? .7 h 

i. H(X-Gal)iiJ:l.«"'f yv'n t/l. /:( D ^-^^j\7?h 

f 7 y V 1^' (I I'TC) *- fr 7" u — 1' I re . r > f u >) > 
[ 0 0 J 2 ] «) . ufi^i'.)iAA7 5 ?' 

o - > c7)J^JK(i . fiSHJ $ 71 Z>^9 9 -c^mmiz J; -C. 
n \1 - -/ N -f 7" i i- 3 > . 7'V— ^' V N 7' 'J y 

[ 0 0 J 3 ] s;" ) h'i.^ l •»(±, /vMiHlNA(.asei,i;f+.i7).?fcfBr 

7 u - h i-.-C'jiTtst^aj-r ■& c: > A'-cs= . t^tbti . -i - 

V^H — Y (MllK-tlalN-V:) ^rfrt-'7 U — I- l .tmn " - 
[00 I'l ] l))3lSi|5il7'.;^'n->'l't;Jf A^irCi '/o 
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(6) 

{mtl£. Proc. Nal.1. Acad. .St:i. USA, 74, 54W {19 

sei7.iN >k5i7* = ./g$fi£?ijt:j J: L'''Ii7)fi^5^i7)-5i-7-Si: arlt 
mt y^Zttj: b'iz 4; -:• 'C . ^# ii:^^ DNA yy p''^ > h //' 
H O'ji?) /3 -Ga 1 NAccisciSfc Tc') i^irSP jfe fM 'I •> -SR ^ ^tS 
/jWj'I-S^uZ-^"-?''. 'It^ LT^5^>il&/3-C;alNAcase)if:K 
-I^5rf5-L-DNA7^^;''.X> h<7.)}(^U:^^'¥m^Wf,^ /3- 
GalNAcascmfe7J7.^«5jt J;l/^iLl; J; 0 ^- N' $tU-. 
/3 -Ga 1 NAcasc<7)^ T 5 7 fiSiSd^'J 5r ^^i^tli" ■& o 
( 0 0 15] ir ) UM«')I)NA7 ^ > h^ BtiS'^-y ■f'- 
//■/i' -Ca 1 N AcaseiS f J;-ri') -ril^K ^ fT ^ tiT V "^^^ti , ^# 

•/-cI)NA7:7j^';<> hi'>^?fi;;lLi^.:{i --?;i5rra---/i: LT 
ffll 'Ni- V-Xsi'-ATniVUftf^^-'yADNA^flili/.)!!)?!!!!^ 

ii-h3^«g-r-2>.I > (C.4; 0 . UFI^^'.)/-^-GalNA<;asejSfJ;-f*'.) 

( 0 0 4 6] Wi^-jJ; (.;; LTtl^^-^il-S. . -^.Xsp.A 
T173-11f i7>.i¥;i^.-f •S./^-GalNAcaseSr a— l-'-f SiSfJ;^*'.) 

$ ii h li -Ga 1 NA.:asec7)7* 5 7 flgfid^iJ l' - Sd^iJS^ 2 i:3 
.tyfid5iJS¥l tC-:-iL-ritT<-^-. 7|^4gBJJ^7)DNA3'/tTi•& 

^' U .'l-t- Hi!Vi):rs.J;t.'^-eii.(- J: 0 n- F t«il..S.;K'.;'s 
7 -t- 1^' yO'-ft -5. r S ./ HgPE.Vi| /.i- . n- 1 J: V^Wi^\ 

[ 0 0 1 7 ] 4;.5Sllfli')/^-GalNA(:as«v^-|t^*'r-(^.;K'J'^ 
7 - -T- ti . />• 1 NAcasttirtt^. * -fe-f h ;K U '^T-t- * H 
- 7 7V-^^ \<m ( ■^■^•-b*^ . /3-GalNAcascitf 
fcr) l-S-rj-I)NA$rW <,>■;:, f5iJ/LtfWT^.-)J: 

[ 0 0 4 S ] i t". /J-GalNAcasc)ifji7 * ^t-?6IH'<:^ 
.^^ - h , - .t I. -C ti , ftW $ ft ■& fe' 

+.(ci®a-r+.<^-)fr;.e:iOt.^^)//f'l;m^?iU#-5> . ffcJl'^?' ^J'- 
{.1 , -r -p x 5 F , 7 T — , i ^ -f ;i-.7.>v v jc rfi* 

L t# -5. 7 » T ^: - 5^ - /6> . /3 -Gal N Acase * — F -f ^ .X 

U .'T-h I'fidVilsr frlJ'l)NA(cft^tJinrfifet-jSI^SiU#& c 
/3 -i;;a 1 NAcascjfifc T}j>-^^ti 'i-?yru ^ — 9 —ip . fiSW 
i ia I '-cmii L. 4# -!;. *S ^-Ji , :: ii 1- tem L ^# h 

(^-c'i^E^ L . L -c ^^3mt^ o /i* -Ga 1 NA(.ftsei,m 1' -^-r 



] 1 • S 9 5 7 4 

$^A#:(im.-lu.sloii body)OJl^-C±igc*iXf#^ , i 
[ 0 0 5 0 ] .5tfS{4> mtU. /i^ialNAcase^S-ti^jlill.* 

mmmm\w-M^A'M^^\tit'Lx , j. Biochcm. 12 

2. 330-336 (1997) \:ZlZWyyi^Mz. i.'O'^^jZh -AK- ^ 

S)-^^^!. #IH<?.)iil2{±. /3-GalNAcasc(..2i^N-^.i5L 
i¥^m^ >-C t^T*>tLf1^l. . -a.g£i'3c7)/3-GalNAcasec7)^ 
fa*'fiM2.2i-Liitf. i-^illlfflnS;. ^§il!li7)i>H, i-^Sja^. -f 

01 ^-C /3-GalNAcascC7)||Ja<7)/::*^c'Ja®*(tSryi/4Zt-2. 
C i: C 4; -J T . Sft^J^ < -Gal N A<;a.se *• ftffi ^5 -1+ -I 

[005 1 ] /3-GalNAcase-ti, mmrMt^(^')i^-^^'fJ-' 

mX-.t!) -Gal NAcaseJiiilHfdl^llMfa 5? ixn?i> , 

«rttc^11$'iLfc:1^'J'<^7'^Fti. l:.i.Tff)X ')l,zmm 

zix&m'^mmtct'izx^')mt\'--Ltzm. ■rix^ris 

ix $r , taw . I' >tl -f -t >-^jS . yn jpj!^ , J$7f< , i 
/wUT.7 -f --T -f -<j:b'c^.-)^W// F 7 -f -=Sri:' 

UFl*)iO;K'J'^7--T-F2rmiS-r'S.C:i:*'T'!^-5.„ fflv> 

-s. » f-Ntc .t X amm.'^ mm$jM mnz^i-^- 

[00 52] JBm^J^(t<(C J;^)/3-GalNAr.:asc!?)^TJiS^/ 
iSi'i »*lif^{i. •/ch ^1 dfxt^'.J'^r ^ Fj'/iMif'Nr'lCit^S 

i> , ;fL^:.(.iRW<?)/^-GalNAcasc•<7)^^•:Jt•^Ti!SS■t-#) 
/3-GalNW.:ascc73f-SS2{i;i^.!i'K-#)'2). A'Az, /3-G 
al NAcas*t//mf*!S'h(C:'/i-* &iX-5.t|»^{i . t^S-Lffi'l '(CJi 

mi^i^-i^ ( iiS J: iH'±JJll)l&{:: J; 0 Tj-j* $ ix ^ ri'^^^i?) 
.^>y<;7ft) ^'h'j'/^iil^//, in(;:{d/3-GalNAcciso 

L-A^P;-^ixt^'^-^cf.-)X\ 'jm±m±. 

^fl;-C'*> < > 7 7.SP . AT 1 73- 1 ^^^)ttiJ^W/j' 0 -Ga 1 NA 

<:ase ^mmt h fz^:>{ziX'Sm > ? ix?,^nts: 'jmx^mt* 

[00 53] i/::. ^?!li{i■^9i?'/::'^^l^a•4^t■T'^)'2>^ 

>:'$-^f ') - 1 (; J; D , MA^'Si-'MjA-mnm'j'tiMki^y 
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t ^ y :7 - /1 5' yf^tSii'^ 'il o 1 1 iz X X , Mti 
tiLii , iSililil&f ) /3 -C.a J NAcasc-S'tt ^ tr -i' 'J ^V'i- 

[0033] W |-.-C-n^«ll):c|ti'.flL7^^4: 'j Iz. 4^%mzX 
:7..7.sp..AT173-Hv|cfll5ft<7)/3-GalNAcase<7)— 

[ 0 0 3 G ] i:). \'\ mtm'2:m'>'-c4<fim^mi^mzin 
rt-j)i^ 4^jtm-w. \^c.mtim<:zm^-:^ii^ijc^.yciitj: 

[ 0 0 5 7] 

mtim] 

( 1 ) y y j^omoimmm 

fi -Ga 1 NAcasei7.)iliJtliI Wit';f> l-> f < v y.^Lsp . AT 1 73- 1 ^ 
(FKKM l'-15j)':)0) '2r Niil.rienl. hrol.lidVi rrott.M) flStt^^n 
m 3 ni] {Z^m. L . :-57"CTl(.D#lf?lt^:S \^tz \k . C 

* , Ml?;i11l'")0 ml r-^tfW/U 7 *7.x S^ fz 0 1 ml •r''->J^f 
m. L . -c L T $ h ic 8 H5 falftj i; :j tr;;® L /^c . m#n^- T 

IxSSr (O.IHM NaCl. 0.01')M Najcitratc plIT.O) T' 1 

H, salincEDTA <0. TjM NaCl. 0. IM EDTA pllS.O) "C- 
2lHli%i*L.^C., 

[00 58] iSff $:2') mlOsal ine EDTA 'x%MZ'»i^ 
\k. i4'S?fe(saliric EDTA v^&?(i>f 10 ms/ 

ml) Sri inlils^nL , 37t.-C'105)-[ii)Jii: -J Lt'^:. i^Ii-^'C, 

I. ;^^f* , ")M NaClO, *:h.2ml ilU.t:^^. ^Oflif-jfttC^S 

UMIT L. JJ^Vvc, 10.000 v\m X'WAf^'&-h'im'L . 

L X ±f ;)^<>g FijiR L . ( ± jei?:)^? fi; * . WT r 7 
.T.y-a.--:^nn;hylA5'JLf!}!j .tBgid-T'S. > . ^-oM-I 
£'.)7 T. y-'l. nn;h/l. AVJlf»ti.*r 2lfiJ»* ';3ML.^cf:S, 
HIR L. ■i-zk.o-)-'\^mz 2 fn:'£?5;i')?pX,'J' ^v-p-, < i) 



DNA'd- 0 . 1 XSSC 25inl ?r J U i > C: J; 0 igfit L . ^ ix 
lCc?<^>(C lOxSSC *-5niK RNaseA(3 nig/nil) ar250 /il 
($^ifif£50 ^us/ml) ^^.JnL, -eLT37-CT'305)-fSl» 
i^Lfc. w<7.-)?f«(cMLT, 7x./-/l./^'nD 

t# c-AxtzikMl S- 5 ml tf'JO. 1 X ssct -iSf?¥ L T , w <7)>:g?K 
^TEJ«®?r« (10 mM Tris-llCl. 1 mM EDTA. pIIS.O) (Ci^ 
L■C48H5faJg^^f$r^-T•'.> fz\k, zonmzn Vt 7 X J-iv 
\-t\irf^)VJ^mmii .i.V^^iUzjgi<:r.^./ -)i-im.^ 

^T '.' fz . m'omnrz x o dna * nii ik t . ^ TE^iSffi?r« 

[003 9 ] >l<7)f*fr(::J; Df#'^iX'^^i'-'yAi)NAc7.)je/g 
(i-e«iS.^{SA'^> 101 ;<i«/nil i:®:atl$it/^„ 
[0060] ( 2 ) /9-<JalNAcase£7:)N;4iSSr S ./[SgE^iJ 

.1. Bio(:li«m. lZi.330-33() (19.^1) l,ZMi}.U<^)yjitHzVi->X 
Mf4 l fz0 • G a 1 N A c a s c S: . F ^'i''/l. ^^^eS■:^ h 
'.J A 'J r ^' '.; ^l-T 5 H 'ryP^ST^&kfjj ( SDS-PACK ) 
(C J; 0 ^J-mm, l'VI)K.?< yy'U > i Bi o-Kadtt.^) (C h 5 > 
.X7 r — L - ^^'•jy >'7"l- y^:^y'^ h' — :7x> - 
(Tn-r-f >-> -ir > -1^.11)2. Ty =y-^ Hvv-f Tj-i^x-rA 

ixLLfz^Aimr 5 yfigfid5ij*eii;5iJS:-^4 (-.k^-, 

[006 1 ] ( 3 ) DNA-ra-:/c7>f^S:iJ-5.tL'''l^ja!j 
I -.Si! ( 2 ) -C1t.)EL7^C N5l?«lT 5 .^mm (HC^'JIS" 
4) (Clit'^ivc 2ftlS«0i)NA 7"n — 7", 7"n — 7"'l (PS^ll 
# r;- 3 ) J; L"^-? n- 7' 2 (Pii!.'yi|# 0 ) imiltz. 
ftfii$iL/-z-4\) =f7 ^ I' F300 pmol SrDIG:^ [) rj-7 
k.^-;- F3' 7t5ffi1f i5li=^ v F a- 7 > '\^ J. 

%m) ^fflV'T, m^or7-r^TMz'\3i->xwm.\^fz. 

[0062] < 4 ) .>^zy"yXs\>. ATlTS-UlcfMjNAOtl-'f 
y^/XD -in- i > y 

I.Jil ( 1 ) -CPI^LJt*';0.30 ./ts;i7.)A> 5>Xsp.AT173-l 

f^ic7).y //^I)^'Al••^^•<• io#(ji(7).tijiiRft!!5SEconi , irmdi i 

K ^JiVF'stl ('t-iL-m. *W«<»-C37"C 
X'-m^^' 5 •tl-'st-'i^ L/^ „ iicIEi-RtiH L 'C 7 x y 
.7 D D;!;;!. y,9all^•5.l:L'''x.^ y —il'ikM.i:'U'>-tz 
^k. 'is^'L^m^zX 0DNAc7:)?tiS3:l!^lRL-^J„ Ciil-TEjS 

y/L ^x^y^^Ayov-f vxiAf^&^fz'ik. 0.2') M i'jii 

i:i'l'-C'T'jl5^)-ff?l, ^^-WC^t+fTfiR (1.5M N.H(;i. 0.5M Tr 
i s-HCl i>H7 . 2 . ImM KDTA) " | rr'WjW':> 2 1£]#; > L 

/:: . 'S^ L ^vjDNA'l- . z 0) yn /j^ h , 20 y.SSi: r F f? > 7. 

7 7 r — > L -'H.vboiKl-N-h'f n > y > 71' > 

( ;\iii«rsliaM tt^ ) C— DSiT iT •/ -r >• :7'L fc„ 7 n -/ 

^i'Ayyik. y ^ -/i- >'i-b0T:T'305j'rBll£ts$-ii-. uv 

h V > y. 'I.- 5 ^ --C- 3 ^<-f?5).Ur?(It-t r .t (c 4; 'J . 
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[0063] ( 5 ) ■^■^r>■^^ ^ 7' 'J -t'-i^ H > 

±05 ( 4 ) x-mw^fz^yyi^ y^^ 20 iiiic7VN-<:/i; 

-f -tf — > 3 > ( 5X SSC, 1 y ^ y i^'W. ( Awe 

rshamttf^) . 0.1 %=>^yn-( )l'^r)ia>-y, 0.02 % SI) 
S ) + . (iS •(■" 1 Hrj'fS] y Vf s i -f \) yA -t: - 3 >- L 

7"*io i>iiK)i/iiii n^-x-. J: -acini, 3 7t.-c— ojfev'N^ 

C 0 0 6 4 J ( 6 ) /3-GalNAcascjaf7;7-5:^ti'DNA7 

'N-f -/'J y ^f— > - > fS-i?)^ >'"/l' > «r37"C-C'. 2XS 
SC. 0.1 % SI6 ^X"=i^XS[. S^t^TO.l xSSC, 0.1 S5I)S 
'l'-C'5.'yi-[f^l. -?-ii.-cii.2l5l-^'oa??^L, -?-c?)f:^Dir,.^ 

'f^:lll.!^).D*n- ^hiitk, v'04Vli\&. FUJI X-RAYFILM 

K<roKI'^)lf!li.L7'clAA(---->t-k-Cii Ikbftjii;. Himll 1 IVJl 
riLfjDN.U:'.->v>-C{i3.") kl;if j-3!r. Pst 1 9^11 L foDNACC 

I >-C {iO. 7kl) f1-ilr(c > -/v'l^ai 5 il^^ . 
[0063] ( 7 ) / <> V Xsp. AT17:-5-mi^)3Sf£^^ V "f 

i-.Sii ( 1 ) -cmmi^zryj'.mMi.i,! ji}i/m})§:mw!M 

^KKcoKUi J: D'-'HiiKll 1 1 c;')'C'ii.eil'C- |-Jil i-l) t |nl»(c 

ov-f HCli'T.^fbfef*. ±JB (6) t'>^-^/Ly/'f^.^iL 

CI.KAN KIT IKBK) lOlttM) *:ffll. ''C WS^ L/c . 
[ O 0 6 6 ] *';3 /t;^i')i>i:(:ix^54;L'^"19=r-?-iL-rix. MM 

f.: . i'Ki- lc7)10/.U£7)pLlC18^> J;L'frAR:i9!7.i}'ijl5(.:27.^(ji 
c;')(;air intf^slint^ alkaline pli()si»liat.a.se ('"P.ffi3iitt 

53 ) i- is-yu I. T 37 C -cBo^-rBi^iii t , 7 X y — n , ^ a 

'Cv'yfS't- .4; 0 DNA* lH|l|ji L -C10;^ 1 i'.)TK^{fRE(;i?ffi¥ L 

[ 0 0 6 7 ] ± Je-Ci^l^ l;"^^ -imU 2ult UNA 7 
-f7:A -^ h-Un> *vft^L, DNA l.i.«at.ioti Kit, {'±:?S3ii 
tt.M) <rffl>.»'C. If/C-C'— DitJxJCSrtrof*. J>{:^Dj^Sl0.<t 
I $rWv>-C E.coli ..IMIOO Compctc-nt cell (SiffinlJ: 

X-jjalT> t i- '.;> (1% fe<:lo l.rypl.one (!) 

ifcolifli). O.'SS Yeast extract (Difco^iS). 1* NaC 
1. -lO ;/.vi/nil X-yal. •lO.ug/ml IITCi. 50 //&^nil Anipi 
c i 1 I i n . 1 . A.v:ai-) I .Cj;^ & . ^ L -C 37r.-C20B# f??lt-g 

[ O 0 0 S } ( 8 ) 71.J cJ' -f -t'— > a > 



( S ) =t5CB¥ 1 1 - 8 9 5 7 4 

Hyboiul-N Gr uWed menibratie (Aiiiersiiaml-t.M) h 

-c, 2t5ci'.).><>-7'u->(c?i;LiR -e<?.)m. ^i\^> 

^ >- T'l. v-t^W^ 1 *rBiniiJ«-'5. i t i 0 n a 
i?.)nNA*r|^)EL3t. .?<>'7"U >'*:2XS.S(:. 0.1% SlXSiji 
T', 60T;-C'3O-5jTHlffr^tT. ^ >' 7V > L J^cisi 

W<^?S;M^L /^t?Sev ±3e ( 5 ) J3.tl/' ( 6 ) t l^jmicyvf 
7''J r-f-t'-i^H >-*iJ:t/1^tll^tT->7t. 7 n-7't L 
Tti, 7'o-7'2WA«:Wi.»i^^. 
[ 0 0 6 9 ] Ymo^MVn'i-/^r=t-yimhid:-.(r> 
'C\ ^-ii'vS-^il^'il. 40 ;/g,''iiil(7)4-iiiel.yl-uinl)eHiCe 
ryl-N-a<;elyl -galat:l.osaniule(MllF-(;al NAc) Sr f^tfTyt' 

7'.;^ > aS^At'c nvn-— (7.) 1 o^JiiVarii^JJtL/::*^ 
^(C'3i.>t*r ?S L T'^c?)^- . Zilz: 3 ml ^^.)T > f > 'J yi.BJll 

Wv-i?;ii!ii-tfiii) I . - -mii'i^ L X . -flfimz x o 7-7 7. ^ f 

DNA^ttaiL/^. 

[0070] ( 9 ) «.A7 > hcfM'Nt 
±j£ (R) T«liLV;:7'7.xS KI)NA^:-)3/«.^:S:«Sf^5R 
EcoBl-CLSi! (1 ) i:InH«(C}i'Hl:L . ilSliifjj L/.: >: C 
, . 3 kl>J-5 X 5 W> 2 '-.^c^mXO N 7 7 7' 

i^-> 2 '.>C7) E) N A-^ ti- y /I. 2r BU C: W 0 ! I i L . GENE CLEAN 
KIT ll^mt»'CW«i^L. Cit^K(:ohM}riWbL.7^^pllC19.h 
5> -f y-i- - y Ltz. Z£')l:<.mi^J±m\'^-C l-.Sii ( 7 ) ^ 
inl^^tw 11:555 tellS L . MllK-(ia 1 NA<:T > t > U > \.V>^Jii^t]^ 
±T37'C. 12H5rBli?;;ft-L/c.. 7'l.-h(CUV'i-H.u; 

mix. -imr-x^ta l. > 3 o . Bkbotf ai)na7 7 

7'.:^ > h *r -S. ^ n - > (P1913) (li/itt.^'.l.'vn/^.:., 
.ri?)4.3 kt.c7;>Ecor{I V-:?;?''^ >• I- SrIlpaiiiiiCTvuIIt-.Ti'J 
MB^^l^MlfztZyy. 'cii'lr'iLvJ2.A kbi:Kl:L'=*^l .0 
kh<7.) 2 '-JCf) 7 7 ^^'-?< y h , U:i,zm. 2 kbio X tH')2 . 
1 kbc7j2-.>£7>7-:7;5^V > 1- A'it L' . I^L'-^f.v7 
>' 1- SrEcoRIitS J; t'^llincl n: r.ffijgfl:L 5^pl'C19.>: -f y 
a > L . iKwItem L , L "CMllK-Cal NAcT > t > U 

Lt. i^ttr 1^:11.1 L/C, -ci7)fc'i^, PvuIIt'?S{tl./'dS 
iz± t ti^"}2. 2kl>i')7 =) y:A > V i -fe -f -g. ?' n- >- (p192 
0) (CC^.)7^;^f+.//t*aj -i^ ix/.: „ 7"7 7. i Fpl920i7.)fi32i*: 

[007 1 ] ( 1 0 ) ;^ i- .Tf-^- i-ffivil^ojti.-ife 

JJiI ( 9 ) X'-im.i^)^^^lfzi^^^-y-^J^^'t^'t^y2.2 kb 
i7>Ecorn-PvuI 1 y 7 >- 1- i-EcoRI J--5.t C^Sinal t-?Slb L 

/::pm:i9^: 7 ■< y-> n>L. 7 7 x $ (pi920S) ^r^# 

/L\. ;;?:t >-C. ^:il^iSl|PiiB^S>0«l^:;J;y'l'sl.|-Cji'jll:L . 
Kilo-SoquenceW Deletion Kit. (3:fflin?J:5;i) 5: > 
-C , i-J?. f^i?.) - .3. T ;KC //e " 'C !>>m L . "J L. T ^f A 7 v 
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(9) 



I^Cfl^l 1 - S9 5 74 



;7D-> «:tv<o//'jgJKL.. <-iL^->t::'.>i>tA.L.F. DN 
A Se<)ijen(:er Rxprt^ss (7 y )\/'7i' T%\M) Srffll^'C7 

>iaiiJ|iftfifSJ.T)RlTr35 UtlJ^h h *M I tz l!ji;?ij?^:5:f 
a 2 t-i J; 3 CI-^ j*:D'j(C>Ts-'J- . 

(0072} (11) A'-CHlNAcaseiSfZ^-ffijii 

±Je (10) X'ii{1iiLrz.7 ?V-4^Ytmz: . SdJiJlJ-v 
3(.;'T: :J\ /Jl-C,alNAcasc$:U— l-' !)-^ ^^ix-2>»::^ 
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(10) 



nm^P- 1 1 - 8 9 5 7 4 



Met Ala Asii He Asp Phe Gin Lou Sor Asp Ser Leu Glu Lys He Phe 

1 5 10 ■ 15 

Pro Asp Thr Pro lYo Asn Tlir He I'ro Met /Vsn Asp lie Ser lie Plie 

20 25 30 

Gin Asn Glu Gin Phe Ser Phe Gin Lou Ala Tyr Ars Ser Asn Asp Asn 

35 40 45 

Lys Lys He His He Lys Val Gly Ala Asp Asp Thr Leu Leu Thr Ser 

50 55 bO 

lie Ser His Val Lys Lys Val Pro Ser Asn Leu IVo Ala Tyr Pro Asp 
65 70 75 80 

Ser His Asp Glu .^n Tyr Leu Ser Thr Glu Pro Gly Leu Phe Pro Asp 

85 90 95 

Leu Leu (ilu iVo Val Thr Ala (;iu (ily lie Asp Leu (iUi Thr Asj) Gly 

100 105 110 

Tn> Asn Ser He Trp He Asp Val Cys Pro Ser Val Gly Ala Val Gly 

115 120 125 

Glu Lys Thr Leu Thr Leu His He Thr Asp Glu Sc^ His Gin Ser He 

130 135 MO 

Tyr Glu Gin Ser Leu Ser lie Arg Val He Pro His Asn Leu Pro Glu 
145 150 155 1(^ 

Gin Lys Leu He His Tiir Gin Tit i'he His Thr Asp Cys Leu Ala Asn 

105 170 175 

Tyr Tyr Asn Ala Glu Val Phe Ser Glu Glu His Trp Ars He He Glu 

l.SO 185 100 

Asn i^lie He Ar^i Thr Ala Ser Glu Asn Gly He Asn Mel He Leu Thr 

195 200 205 

Pro He Phe Thr Pro Pro Leu Asp Thr Lys Val Gly Gly (ilu Ar^^ Tlir 

210 215 220 

Tlir Val Glt» Leu Val Gin He Ser Tyr Glu Asn Gly Lys Tyr Glu Phe 
225 230 235 240 

Asp Phe Ser Leu Leu Arg Lys Trp Leu Asp He Cys Lys Ar^i Pisw Gly 

245 250 255 

He Asn Tyr He Glu He Ala His Leu Phe Thr Gin Trp Gly Ala Glu 

260 265 270 

Phe Thr Pro Lys lie Met Val Met Glu Asp Gly Val Leu Phe .Ars Lys 

. 275 280 285 

Phe Gly Trp Asp Val Ala Ala Asp Ser Lys Glu Tyr Ars Lt?u Leu Leu 

200 2")5 300 

Glu "Ser Phe Leu Pro Ala Leu Thr (ilu Phe Leu Lys Ala Asn Trp Glu 
305 310 315 320 

Ser Glu Lys Val Tyr Phe His He Ser .^p Glu Pro Asn Glu Ser Asn 

325 330 335 

Val Val Thr Tyr Ser Lys Ala Lys Lys Leu Ala Glu Pro Tyr Leu Lys 

340 345 350 

Asp Phe lie He He As|> Ala Leu Ser Asj) Tyr Ser Phe Tyr Gin Lys 
355 300 305 

. Gly lie Vol Thr Lys Pro He Val Ala Asn Asp His lie Gin Thr Tyr 
370 375 380 

He Asp His Asn Glu Pro Asn Leu Tn> Thr Tyr Tyr Cys Cys Ala Gin 
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[ 0 0 8 0 } 
fid^'Jc?)U$ : 1641 

6mcnm : {tM 



385 390 393 400 

Asn Gin Lys Val Ser Asii Ars Phe Met Ala Met Pro Ser Ala Arg Asn 

403 410 415 

Ar^j lie Me Ala Tiir Cln l^u Phe Lys Tyr Asi> llf^ Glu (;iy i'he Leu 

420 42^> 430 

His Trp Gly Tyr Asn Phc Tyr Asn Ser Gin Tyr Ser lie Glu Pro He 

433 440 443 

Asp Pro Tyr Vol He Thr .Asp Ala Lys Asn Ala Phe Pro Ser Gly Asp 

4*jO 4^)^) 460 

Thr Plie Leu Val Tyr Pro Cly Lys .Asp iUy i'Au Ala He Pro Ser He 
Air> 470 47^> 480 

Ar^: ScT Ars Vol Phe Tyr His Ala Leu Gin Asp Leu Ars Ala Phe Gin 

485 490 493 

Tn> Leu (ilu (Ilii Leu Lys (Ily Lys Asj> Phe Val Leu Asn Me lie (Ilu 

")00 50^^ 510 

Lys Tyr (;h» Thr lie Tlir Phe Ser Asp Tyr Pro Lys (Ilu Lys (Ilu Tyr 

515 520 523 

He Phe Gin He Ar.si GJu Glu He Asn Arg Glu He Glu Lys Ala Leu 

530 535 540 

Ser Clu 
545 

mA)m : - 4m 

: O c n o 111 i c E) N A 

ATGCU: TA ALA 'L'lG A LT 'I TC A A TT A T C: GAl' TC A 
TT A G A A A A A A 'L A TT PC C 'VG A T A C C C C A 6 0 

C C A A A T A C G A T A C C T A T G A A T G A T A T T T C T ATT 
TT'LCAAA A'LCi A AC A A'L'L TTC A TT'IX: A A 120 
C'VCG CGT A'VC G ATCP A ATCJ A 'LA ATA A A A AG ATA 
C A C A T T A A A G T A G G A G C: G G A T G A T A C A 1 8 0 

C T r C T A A C A T C C A T A A O C C A T G T G A A A A A Cx G T O 
CCT'LC PA ATCTACC ACC GTATCCCG A'L 2 4 0 

T C A 0 A C: Ct a T (.1 A G A A T T A C C T T T C G A C T G A A C C A 
G Ct (.t T T a T T T C C C G A T T T A C T Ct C; A G C: C T S 0 0 

G T A A c: c: G c: tg a a g g g a 'i r g a c: g t a g a a a c: a g a r 

CtC^CTC^C^A ACTCTATATC; CtATTCtATC^TT 3 6 0 

T C; T C C A A G T G T A G G T G C T G T Ct C; Ct A G A A A A G A C G 
TTAACAT rACATATrAC TGA'LGAAAG'P 4 20 

C AT C A A T C G A T T ' I' A C C; A A G A A 1 H : T T T A T G A A 'I ' T 
C G A G T C A T C C C T C A C A A T T T A C- C' T G A A 4 8 0 

C A A A A A G T A A 'LA C A TA G 'VG A A TCI G T TP G A 'L A G A 
G A TTG TT T A G G G A A TT A TP A T A A TC: G A 5 4 0 

G A A G T T T T T T C: A G A A G A A C A T T G G C G A A T C A T C 
G A A A AT'l* *LC: A'LM GG TAC: AC^G A ACrPG AG 0 0 0 

A A'LGG A ATC: A A1ATG ATGG T 'LAG IC G A A TT T'LT 
A C T C C T C C A T T A G A T A C G A A A G T T G G A 6 6 0 

(iGGc:; ack:c:; AA c AACGcri tg a AG'i crcri'GG aa att 

TG'I r A rCJ A A A A'LGG PA A (rPA'PG ACri 'l'T 7 2 0 



OMcrvv*irv- ^ to A^ ^noact^fi t ^ 



AVAILABLE COPV 



BEST AVAiL^'c'*-'^ • (32) mnf^ 1-89574 

O A'l T'l TTC AT TACTGAGAAA ATGGCTAGA'r ATA 
TGTAAAC GCAACGGAAT TAATTACATT 7 SO 
G A G A T C C.1 ( ; C C A ' 1 ' C 1 ' A T T ' 1 ' A C A C: A A 'I ' G G G 1 ' G C C 
GAGT'ITA CTCCTAAAAT AA'IGGTGATG 84 0 

GAAGATGGGG TTCTTTTTAG AAAATTCGGT TGG 
GATGTAG CTGCTGATAG CAAAGAATAT 900 
CGAI-IGTTAT TAGAATCGTT TCTCCCTGGT I^TG. 
ACTGAGT TTTTAAAAGC AAATTGGGAG 9 60 
TCGGAGAAAG TTTATTTTCA TATATCCGAT GAA 
c: (.: A A A C C, A A T C A A A T G T A C] T T A C TT A T 10 2 0 
T C A A A A G C OA A A A A A T T G G C A G A A C C G TAT C T G 
AAAGATT TTATAATTAT AGATGCATTA 10 SO 
AGTGAI-TATT CAI^TCTACGA AAAAGGCATT GTA 
ACGAAGC CTATAGTCGC AAATGACCAT 1140 
ATTCAAACAT ATATCGATCA TAATGAACCA AAT 
• r T A T (a G A G C T A ' I " 1 ' A '1^ T G C T G T G C C C A A 12 0 0 
AATCAAAAAG TAAGCAATCG ATT'1^\TGGCG ATG 
C C T T C A G C A A G A A A T C G A A T T A T C G C T 12 6 0 
ACACAATTAT TCAAATACGA CATCGAAGGA TTT 
CTTCrAir GGGGATATAA T PT'IT A C A A C 13 20 
A G T C A G T A C T C A T A G A G C C A A T T G A T C C T TAT 
GTCATAA CGGATGCAAA AAATGCTTTT 1380 
c: C TV C A GG-V G A T A C A T T f.: C T C G T C T A T C C T G G G 
A A A G A T G G A G A A G C A A T T C C G T C C ATA 1440 
CGCTCCCGAG TCTTTTATCA CGCTTTGCAA GAT 
T l- G C G C G C G TT T C A A T CJ G C T A G A A C A A 15 0 0 
I'lAAA AGGAA AAGATTTTGT TTTGAATATA ATT 
GAAAAA'I- ATCAAACAAT CAC'ITTCTCT 1560 
GATTATCCAA AAGAGAAGGA ATATATTTTC CAG 
A ' I • T A ( J A A A G A G A T T A A T A G G G A A A T A 16 2 0 
G A A A A A G C "; G C T A A G T G A A T A A 

164 1 

[0081] : :z.^m 

m^^^ii^ : 2 2 3 1 Bimmm Genomic DNA 

l5d?ijc7)ffi : km 

CATGMTGGC TTC.AGCACCT TTTCATACAG TTTTGTAGGT TTTATTTCTT TGTATTTC.AA 60 
TTGACAGTCA CCCnTTTTC ATCAaTTTT TATATTTTTC CCAATTGQA .AA.AATCTTCA 120 
AAC.CAATTAA TATn'TTTTA TCACAd'ATT TTALTATKTC AACC.AATCAA A(:rAGTT1"rT 180 
ACI'ATAACAT CAATAGATAt; AAATTKCAGG ACTTTATA ATG GCT AAT ATT GAT TTT 23f.. 

Mc-t. Ala Asii lie Asp Pho 
1 5 

CAA TTA TCC GAT TCA TTA GAA AAA ATA TTT CCI' GAT ACC CCA CCA AAT 2S'l 
Gin Leu Ser Asp S.:t Lcu Glu Lys He Phe Pro Asp Thr Pro Pro Asn 

10 15 -0 

MT, ATA CCr ATC AAT (5AT ATT TCF ATT TTT CAA AAT CAA CAA TTT TCA 332 
Thr Ilo Pro Met Asii Asp He Ser He Phc Gin Asm Giu Gin Phe Ser 

25 30 35 

TTT CAA CTC GCG TAT CGA TCI' AAT GAT AAT AAA AAC ATA CAC ATT A:V\ 3S0 
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(13) W^R^T 11 S 9 5 7 4 

Phtt (;in Leu Ala Tyr Arj^ Ser Asn Asjj /Vsn Lys Lys Me Hts Me Lys 

40 4^) 50 

CTA CCA CCC CAT (JAT ACA CAX CTA ACA TCC ATA MX CAT CT(i MA AA(i '128 
Val (;iy Al« Asp /Vsi> Thr l.^^ii Leu Tlir Ser lie Ser His Val Lys Lys 
") (>0 65 70 

GTG CCT TCT AAT QA CCA GCC TAT CCC GAT TCA CAC GAT GAG AAT TAC 476 
Val IVo Ser Asn Leu Pro Ala Tyr Pro /\sp Ser His Asp (ilu Asn Tyr 

75 .SO fi5 

CTT TCG AQ GAA CCA GGG TTA TTT CCC GAT TTA f.TG GAG CCT GTA ACC 524 
Leu Ser Thr Clu IVo Cly l>?u Phe Pro Asi> Leu Leu (Jlu Pro Val Thr 

00 05 100 

GQ GAA GGG ATT GAC CTA GAA AC^ GAT GGC TGG AAC TQ ATA TGG ATT 572 
Ala Clu Cly Me Asj) Leu Clu Thr Asi> Cly Tn> Asn Ser lie Trp Me 

105 no 115 

GAT GTT TGT CCA ACiT GTA GGT GQ GTG GCA GAA AAG ACG TTA ACA TTA 620 
Asp Val Cys Pro Ser Val Cly AIh Val (ily {]]u j.ys Thr Leu Thr Leu 

120 125 130 

CAT ATT AQ GAT GA.A AGT CAT CAA TCC ATT TAC GAA CAA TCT TTA TCA M-ift 
His Me Thr Asp Clu Ser His (iln Ser Me Tyr Clu Cln Ser Leu Ser 
135 1 10 145 150 

ATT CGA GTC ATC CCT CAC AAT TTA CCT GAA CAA AAA CTA ATA CAT ALT 716 
Me Arg Val Me IVo His Asn Leu Pro Clu Cln Lys l,eu lie His Tlir 

155 160 105 

CAA TGG TTT CAT ACA GAT TGT TTA GCG AAT TAT TAT AAT GCA GAA GTT 764 
Gin Trp Phc Wis Thr Asp Cys Lou Ala Asn Tyr Tyr Asn Ala Glu Val 

170 175 180 

TTT TCA CAA CAA CAT TCC CCA ATC ATC CAA AAT TTC ATT CCIT ACA (iCA 812 
Phe Ser (ilu Clu His Tn> Arj; lie lie Clu Asn Phe Me Ar^t Thr Ala 

185 100 105 

ACT CAf; AAT CCA ATC AAT AT(; ATC CTT ACT CCA ATT TTT ACT CCT CCA 860 
Ser Clu Asn Cly Me Ast» Mel. Me Leu Thr Pro Me Piie Thr IVo Pro 

200 20^) 210 

TTA GAT ACG AAA GTT GGA GGC GAG CGA ACA ACG GTT CAA CTC GTG CAA 008 
Leu Asp Thr Lys Val Cly Cly (Hu \r:i Thr Thr Val (iln Leu Val Cln 
215 220 225 230 

ATT TCT TAT GAA AAT GGT AAG TAT GAG TTT GAT TTT TCA TTA CTG AGA 056 
lie Ser Tyr Clu Asn Cly Lys Tyr i'Au Phe As]> Phe Ser Leu Leu Ar:^^ 

235 240 245 

AAA TGG CTA GAT ATA TGT AAA CGC AAC GGA ATT AAT TAC ATT GAG ATC 1004 
Lys Trp Leu Asp Me (!ys Lys Arg Asn (Jly Me Asn Tyr Me Clu Me 

250 255 260 

GCC CAT CTA TTT ACA CAA TGG GGT GCC GAG TTT ACT CQ AAA ATA ATG 1052 
Ala His Leu Phe Thr Cln Trp (ily Ala Clu Phe Thr Pro Lys lie MeL 

265 270 275 

GTG ATG GAA GAT GGG GTT CTT TTT AGA AAA TTC GGT TGG GAT GTA GlT 1 100 
Val Mel (ilu Asp (ily Val Leu Piie Arg Lys Phe Cly Trp Asp Val Ala 

280 285 'Jf:)Q 

GlT GAT AGC AAA GAA TAT DiiA TTG TTA TTA GAA TCG TTT CTC CCT G(T 1 148 
Ala .Asp Ser Lys Clu Tyr .Arg Leu Leu Leu (ilu Ser Phe Leu Pri> Ala 
2^5 300 305 310 
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TTG ACT CAt; TTT TTA AAA GCA AAT KKi (lAC Tai GAG A.V^ GTT TAT TTT 11% 
Leu Thr Glu Phe Leu L>^ Ala Asn Trp Glu Ser Giu Lys Val Tyr Phe 

315 320 325 

CAT ATA TCC GAT GAA CCA AAC CiM TCA AAT GTA GTT Ml TAT TCA AAA 1244 
His He Ser Asp Glu Pro Asn Glu Ser Asn Val Val Thr Tyr Ser Lys 

3^0 33^> 340 

m\ AAA AM TTG (JCA (iAA CCG TAT CTCi AAA (iAT TTT ATA ATT ATA (JAT 12^)2 
Ala Lys Lys Leu Ala Glu Pro Tyr Leu Lys Asp Phe He He lie Asp 

345 350 355 

GCA TTA ACT GAT TAT TCA TTC TAC CAA AAA GGC ATT (iTA ACG iW\ CCF 1340 
Ala Leu Ser Asp Tyr Ser Phe Tyr Gin Lys Gly He Vai Thr Lys Pro 

%0 3(^5 370 

ATA GTC (iCA AAT GAC CAT ATT CM ACA TAT ATC GAT CAT AAT GAA CCA 1388 
Me Val Alfi Asn Asp His lie Gin Thr Tyr He :Vsp His Asn Glu Pro 
B75 3ftO 3S5 390 

AAT TTA TGG ACC TAT TAT TGC TGT GCC CAA AAT CAA A/V\ (iTA A(U: AAT M36 
Asn Leu Trp Thr Tyr Tyr Cys Cys Ala Gin Asn Gin Lys Val Ser Asn 

305 400 405 

CGA TTT ATG (iCG AT(; CCT TCA GCA AGA MT CGA ATT ATC GCT ACA CAA 1484 
Ar^ii Phe HeL Ala MeL Pro Ser Ala Ar^^ /Vsn Arg lie Me Ala Thr Gin 

410 415 420 

TTA TTC AAA TAC GAC ATC GAA GGA TTT QT CAT TG(; GGA TAT MT TTT 1532 
Leu l^he Lys Tyr Asp lie Glu Gly Phe Leu His Trp Gly Tyr l^sn Phe 

425 430 435 

TAC AAC AGT CAG TAC ICG ATA GAG CCA ATT GAT CCT TAT GTC ATA ACG 15.^0 
Tyr .Asn Ser Gin Tyr Ser lie Glu Pro lie Asp IVo Tyr Val lie Thr 

440 445 450 

(;AT GCA A;V\ AAT (iCT TTT CCT TCA GGT GAT ACA TTC CTC (iTC TAT C(T 1628 
Asp Ala Lys Asn Ala Phe Pro Ser Gly Asp Thr Phe Leu Vai Tyr Pro 
455 400 465 470 

G(;(; ^^^ (;at g(;a gaa gca att ccg tcc ata cgc tcc cga gtc ttt tat i676 

Gly Lys Asp Gly Giu Ala He Pro Ser He Arg Ser Arg Val Phe Tyr 

475 480 485 

CAC GCT TTG CAA GAT TT(i ilX GCG TTT CAA TGG CTA (;;V\ CAA TTA AAA 1724 
His Ala Leu Gin Asp Lcu .Arj? Ala Phe Gin Trp Leu Glu Gin Leu Lys 

400 405 500 

GGA .AAA tiAT TTT GTT TTG AAT ATA ATT GAA AAA TAT CAA ACA ATC ACF 1772 
Gly Lys Asp Phe Val Lcu Asn He He Glu Lys Tyr Gin Thr He Thr 

505 510 515 

TTC TCT GAT TAT CCA AAA (iAG AAG GAA TAT ATT TTC CAG ATT AGA GAA 1820 
Phe Ser Asp Tyr Pro Lys Glu Lys Glu Tyr He Phe (iln lie Arg Glu 

520 525 530 

(;A(; ATT AAT AGG GAA ATA GAA AAA GCG QA AtiT GAA T/V^ATTAA;V^ 1866 
Glu lie Asn \r:^ Glu He Glu Lys Ala Leu Ser Glu 
535 540 545 

AtiGC(;ATGGti ATTTTTATCC TTCr.CCTTTT TTCITCCTTTT GCTAAtiGd'C TGAACATGGA 1926 
TGTTGATTTC CfiCTCCAGGC GCTCGTTTTC CGCGG(;(;At;T TCCillGAtiCfT CCrCflCTGCti 1^)86 
TGCCTGTGGG ATCTCCCGGA GAaaTQT CCCGCAGG.AG TCTTGCGCCT TCCTCTACAA 2046 
TCAACAGAGT AGAAAAATCA (iCAATGAGCT TTAACTATAG TCTTATAAAA ATAATAATTG 210G 
ATATTTCCTt; TTTTTAATCA TCTCAATTTC AATTAATCCA TCAACrrCGCT CTACCATTTT 2166 
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(15) 



^^ra^l 1-89574 



CTCCTCITTT TCTTTTTCTT TTTCACCAy^C (;ATi;Af;AC(rr 'ITATTCCATT TTACAATAAA 222(. 
TGAAT 2231 
[ U 0 « 2 ] t!<5^)f< : — 4<i^ 

I nam " j ] # n i^'- : nmn 

Ala .Asii lit- .Asp F'hc Gin Leu Scr Asp St.-r Lcui Glu Lys lie f"hc Pro 
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1/21 
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P I 
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